Effect of a body burn on endotoxin-induced lipid peroxidation: comparison with physiologic and histologic changes.
We determined the effect of a 15% total body surface (TBS), full-thickness burn on the physiologic, histologic, and oxidant-induced lipid peroxidation changes produced by endotoxin. The endotoxin-burn response was compared with that of endotoxin alone. Twenty-two adult sheep with chronic lung and flank lymph fistulas were studied. In 11 sheep a burn was produced under anesthesia and 3 days later they were given 2 micrograms/kg of endotoxin. Data were also compared with those of control sheep and those that were given burns alone. Circulating conjugated dienes increased with endotoxin alone but remained at baseline with endotoxin and burn injury. The lung lymph flow response was increased significantly in the endotoxin-burn group (sixfold) compared with that of endotoxin alone (fourfold). Histologic quantitation of lung neutrophil count was comparable in both groups 6 hours after injury, although mononuclear cells were much more evident in lungs in the endotoxin-burn group. Lipid peroxidation measured by malondialdehyde was significantly increased in the endotoxin group compared with the endotoxin-burn group, despite the greater increase in lymph flow and lung water in the burned group. Oxygen consumption (VO2) remained constant after endotoxin alone compared with baseline. However, VO2 increased twofold immediately after endotoxin in the endotoxin-burn group. This marked increase was followed by a significant decrease in VO2 from baseline. Flank soft-tissue nonburned increased lung lymph flow twofold to threefold with endotoxin and burn, indicating increased soft-tissue permeability, whereas it remained unchanged with endotoxin alone. Liver malondialdehyde increased from a control of 110 +/- 20 to 210 +/- 80 mmol/gm tissue with endotoxin alone and to 450 +/- 54 nmol/gm tissue with endotoxin and burn. We can conclude that burn injury accentuates both the pulmonary and systemic physiologic response to endotoxin, possibly as a result of mediators released from mononuclear cells already activated in the presence of the burn. The increased lung physiologic response does not appear to be caused by greater oxidant-induced lipid peroxidation, as was seen in the liver with the combined injury.